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(54) METHOD, DEVICE FOR MANAGING FLASH ROM AND COMPUTER CONTROL EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To let a flash ROM having a large 
erasure unit match with a filing system by managing the read/write 
unit (storage unit) of data in the flash ROM while making it smaller 
than the erasure unit. 

SOLUTION: Storage management is performed by forming plural 
data parts 157 and managing areas (composed of a sector number 
1 54, occupation flag 1 55 and used flag 1 56) corresponding to the 
respective data parts in the flash ROM. When writing data, the data 
are written in one of plural data parts while receiving a writing 
instruction accompanied with a logical sector number showing the 
write destination of data and that logical sector number is written 
in the correspondent managing area. When reading data, the 
managing area storing the logical sector number is retrieved while 
receiving a reading instruction accompanied with a logical sector 
number showing the read source of data and the data stored in the 
data part corresponding to the retrieved managing area are read 
out. 
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ffl*) mm^yyfl 5 5 t«ffl^77/l 5 6?i? 
*lCTRUE<Wttffi.^iFi- 0 

[0 0 5 4] "-fr^S^-S (fiffl*) " «>»»IC. 8 
7r^ROMffl7/W7 K7-f/<tt, 77^/aRO 

?<nmmt Lx-ttfi&^tm&nT-fi&fctoL. 
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[0 0 5 5] KX^-iSn U-^> 3 >>y,±<nffi/£%& 

tl* t{c:/«c5 0 ■erffcs^-i' 5 >n-7 7 y •> 
>ROMSr-jaW*U-C "«ffi»-fc**" £ 

10 0 5 6] 0^ (A) tt, ^-^aw^^gyijjj 

^ROMIi-t?^? 6 fi#CO* ££<7M u-x^d yy T - 
flWcSJvaoSfcW.ki-S. -fu-^^Bx^ (l) 
fi^ffl^Fir * * 3 f@ t ®im tpt 9 9 tfs 3 r> , ^ 
®lfefi5|alT*>3 (m£Em*<}y? 1 5 2(Ort^^5 5 
T-fo5) „ ^U-^/d^ (2) Kttttfflcfi-fe^^as 
m lfl. *y-rfS 4 

?8*(H)$tii9|H)-t*fc£ 0 :oft|4»b^-j;3i/^ 

[0 0 5 7] ft^ WftJrft'Cl^-^^By^^ai^f 2 

[0 0 5 8] 3\ -Y u-xy'n (I) 
:/Oy* (1) CO^fflr^yy (ttfflcf 7 7^J TRU 

[0 0 5 9] @8« (B) !i, ^U-^y Ds /y (i) 
nftffll'-t # ? Srf<T^ U-x 7 ^ (2) 

**fc*tt-e*>5. w«»s. ^-^ D ^ (i) 

[0 0 6 0] «B«Hr^ettt«jjiShtV^ 
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[0 0 6 1 ] 18© (C) #^-5?=u^^ g> ^ T 

iH^Lfc^Sb^iSft^fcjt,, <£fflj£-|?y y- <t*ffiffl-fe 
**#*>5IS?>fc< U-x^n y^^lHlBfJc^ 

-^DynO'>^ fe <0 tffcfttf . ftJB«F-fc y * £ 

[0 0 6 2] <5tcttffl-fe^^^/j:v,ji^>jj c ,-. > ^^ A 

W«rH9*r*orttWi-5. B9tt, *&m±t*Kfr 
ST-* 5. 

[0 0 6 3] jfe-J\ ±j£Lfc3S*ffj##^-^ 3 Uy-> 
3 V^HIIC^V>, ^i/- x^d yy (i) SrSa^i 
LTii^i-§ 0 2fc«C^-r ^7"n y y (i) (7)^4i-fe 

* *#*>$»£i4, i^ros^Ty^-^n Uy -> 3 > 

[0 0 6 4] ttftftttA, *«Effl-fe^^*«Mlt*i 

tf, DRAM1 4«t-7'xiJ T^x-y^jg^j-^ 

L \/— 7. y d y y iAjco{g^ cfJ-fr ^ ^ ^ d R 
AM14^e-f5. :<OS^tt, 77^aROM 

W M»77 ^truei: L4v\ /i-frVj: - (ntit& 
tfffi^-c , t/ J e<*5*»c,r-*>i. B960 (b) ti % dr 

AMI 4W«B^3f-^tl7ttr : ?^^^LT^5„ 
L — ^7"o y ^coftfflcfi-try ^^^-^ rjfi 

rmztZ (@9« (C) . JHJ5^»feofcfttt 

T. ftC^ftfflttlr^f Lt D R AM 14 ^{$® Lt 
fcofcr-'-y-^Tc-f 5„ @9(/j ( D ) (±v ^-.^^ 

[0 0 6 5] ±fE<7)#HT-7'/'<-i/*n l^y -> 3 >SrLt 
-fr^^Wy'-^^DRAM 1 4 {CilSf •5*jfe(i 
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SDRAM 1 4 £<£ofc -^n U-*->3>£ftl,\ 
DRAMi 4 ^<n&mt:fam(fylc.ft o (fi»Jx.tft-y® 

9K#WlLTi.U\, 4fcS/^fi,«)tll*tll7J: 0 
[0 0 6 6] <-fi/-x:/u^^tiofflS>a 

vthlt*) 1 2 7t^^^t't6t UT. ^TW-tr* 2C 
*aH*ffl«t»£fcofc»fi-. mil±9 9*l OES^^ 

(f< I 0|Il«?SSi 1 2 7 Oir^ ^ <75##iX^.^^^f- 
[0 0 6 7] iot, ^-^n 7 

[0 0 6 8] <#'<-^3l/^-> 3 >tf)^ / f,;y^ > j)y 

t}*/Wp3 0 -eco^ift^— i^a -> 3 ^^i,>ott-5^» 
ic J; o r * y 7 cote i/ ^ o T 5 i t £ 5 0 M 

xlf . 9 -i ^cnft&mJHB Lfc < T fc An* 

[0069] <RAM±(r>mmmwm>7 7-y>^R 

OMl 5±-Ctt-fe^^#fl-i:3|Rw|Blt»^BBjgLT 
D R AM 114 kKfft* LTJU<t, 77r>aROM 

OMl 5fc*H-5-fr**c7:S£ i?a 
[00 70JH10IJ, DRAM±K«iJ«*#ifcE«» 
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0*^^i:4-fe^^H:|Elg«3f>paE*]S*i-5M (NUL 
U #AoTt^3„ Zflfefi, 7*-vy h^^co-fe^ 

[0071] 77^;i'->xf A^7?-<;wii/j:t*-p 

*° w 7/q x '<rottf£ttfc0)J: 5K4$ D * 
■f, DRAMI 4±(D^mm < Sm^-y r ;Ul 40 <Dm 

T, Stt-Ir^^©ttffliff79^SrTRUE(CL, DRA 

mi 4 _t<Dm^WiWt i gm : T-7'ju 1 4 o<nm7&±? ?<d 

^-f>9^fiEiS. (null) SrttA-fa. 
[0 0 7 2] tft—^au^S/g VCD^-fer^? 

£ LTDR AM~.<Dtf4^9tiiftA£hX^Z 0 

[0 0 7 3] <MS-DOS«7r^;l'«7C>$i-?A 
^7tA-yt/^y^2 2t, K«E«Eft:±©r 
- 9 lti*5 fc £ 1^. *3iMiT-l&W L It 
7 7r> i ROMflK^fflLt, larf^-yrvu 
^t^-n-tSLTl^MS-DOS (jffifll) tR 

MS-DOS i:tt-«jfiSLt77 -f /U*«5c-r*a- 

7v s/->=ROMO?N*^$rrrij±$-ar5^{c. JH*L 
fc-fe ^ 9<nf- ^»*oTL*9 t<(oTl» 
5. *^7fI-feLtiMy>"-yf/i, 3 >.f 3 _ ?T . 
« Tt-f * *WK3 W -C £ £ 1, ^ i:iotl^tf)T'i, 

[0 0 7 4] /<-yt/u 3 y t 1 a-^f»77^;u«x 

z>o *nM&mxit, ms-dos^??^/^©^ 

[0 0 7 5] MS-DOS Cfffi«SI) T\ 7 r ^/^?H* 

&^«>*«*»<ft**l,TV»a D [34 5Ji7V ls9hVX 
ftfi(Cfi, y X hKittt-foS - £ $r^i-End0fDir^t& 
[00 76] ^ File B£fi'IBM-.5£, 7rf/^C0$fe 

[0 0 7 7] Tyry-f-Zp/yAll 2fl«XD 
5/ M^o3tftS^7CtC, 7 7^/K75^7i:^^S„ ib» 
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to o 7 8] 04 nmmm&mnDosK&yTj* 

K&ffl £ iiX ^ 5 7 r -f m& Ltz t> y r 4 >- 
<0 7 r -T ^fc* o tz Mft (CEndOf Di r £ ±§ # 5 £ 5 Kit 

7 7 j w&7zzm±xii z 0 

[0 0 7 9] 7r//K^^*B$(C|4MS-DOS 
il^lcir^OTx-* LTiit (ir^^ 10 

T F A T t f— 9 »ffl#l-#Bg UT L ft # £ *gg|57>£ 

{0 0 8 0J </<y^^7^K-cm4Q.a>*)S77yS/ 
^ROMfli, ^-imi^T-'-^Ts; "o" lofcoT^S^ 

tmmwmtamx'% z> a 77 y ^romo^j 

lZ£<3Xft£>tl2> 0 VtiX. rOi^^yr^RO 

*v : rjni'?.? tLxmrti-&£?\zLxiovi^ * 

[ 0 0 8 l ] 1 fiOfffl&Sgy i ytifyt?^ KT'<75 "Htf&yS 

#f - t * ? WBg^ (c 7 7 ^ m l r *s it if ffi&w <r> 
%)®Z±.l1'Z>Zi:frX'£Z 0 
[0 0 8 2] *»fc*>jc, *9 9<nh. <0 9 5tit L 
-c, U-fe-^j rtt/ffifij rftfflgjpj (cjnx.x rffifcyn 

[ o o 8 3 ] si 3 8 (4. *mteMmic*>ftzm£mmm 

X'fo%> 0 fBliaicfcl^T. ^fy7'S 2 5 0 1 IdT, ffiffl 
foX*i>>r>%mmo)%i/vX'\t*ti\,^9 ^*tt{±j1-5 0 rtl 

li. t^f*i»fi77?# rfgffl^j i4, TKi 

T-»Ct<5c ^T^S 2 5 0 2Ml>t, 
tir^yic^L-Cr-^ r o j tr±##*BMWa. * 
x j/7"s 2 5 0 ^T-tt^gEir^^fcio^-cWftiS^T 
Lfc*«&>«rf(Mr4-5 Q 77y^aROM^fiiM 40 

HfcttfUfx-r y-/S 2 5 0 4^if^ % fc<T> 9 X 9 
[0 0 8 4] ±&Ltz£olZ*&mt%i>7'7'(*<jT 

aiixx^rs 2 5 0 3^mz>. z<nmMx\ m®n9 
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[0 0 8 5] &.±(D£oiZLXmm±9fi<n±,U b\z 
Xi^^T-y^S 2 5 0 5^it^ S^t^^(Ofl77 

■r s/T'S 2 5 0 1^15, 
[0 0 8 6] <FAT^r^>*-WAftt 1 * 

[0 0 8 7] *3fcttffl«it©s;v^-b^^ ro ^_^ tt% ^ 

[0 0 8 8] ^^f, 7r'C^S/^T-A^l t g-j-51i|i 

[0 0 8 9] A--yt^ 3 y t , a-^f^LTl^M 
S-DOS«FAT^fA(Ol^ 7 2 0 k^l. 4 

t 2 @ ^ 1 @(4 f A T IrgSii ftltni*4 
7 7 -(/^m<m^^ $f>l:fc<$A/(OFAT7^t 

[0 0 9 0] 77-^-> 3 yy 7 h'> 3 :7|CiJ:5 
^\ FATix^^Atdjb^NTF AT»^5r^l; L/c + 
^S/->^.{4, DI SK±^^jcLfcdr+-y^^(-*f 
1/2©^* KWt h^iirC^S, H 

1 1 ?j/ a y 7 h 7x-T<r>y%mmteWMttrt*ii 
•fB)T-*)5. *t7->^coy7(>i? I 7(d;ii lwfillc 
77^/^r^i:77? ROMro«fif«W/j:j§Bf £ 

[00 9 1 ] Hi 2f4* rs /->^<7)^ t gj l£0 ^_ :?tt 

^fi. ^^#^12, 11, 6, 5<7)d#T-T 
^■fe^i-ixtf. Ell 2f^^^5«J;^^#t^S. * 
fc, #ir^^(d|4, ^«7 7i/7)5S(4^tLT*Ji5 % ^ + 
y->^±T'7 ? -^<7)Sgf^*)o/i^^ I577^iF 
ALSE*»&TRUEfcfc{fe1-$. KOJ: -j/f FAT* 
+ y*>*«>«*aiL*«, SVStii^^li^lII l 3, 
1 4Sr#JSLTRW+5. Ill 3I4F AT + + yi^W 
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[0 0 9 2] El 1 3lCjol »T, Xt^7"S 1 5 0 1 t-N 
***^K*ttlL$:8l!Jfc-r<5. xf^ys 1 5 0 2tN 
■fe^^^FAT^f^ A»e:*0»f1-5 D FAT X'tefttl 
I4\ ^f^ysi 50 9-?77y>aROMl 5*^^ 

[0 0 9 3] XT7/S 1 50 2T*Nir^ *j}*F 

ATiSb^fy/S 1 5 I) 3— i§^, ^f-^S'Va y * h 
-^T*f4, 131 2-eSftWLfc^-*i6HSWgy 

f??S1-ixfix^^7 p S 1 5 0 7—it^, N-fe^^(7)/<y 

[0 0 9 4] ifc, X^r/^S 1 5 0 3 T'N-fe^ ^tJS^ 

1 504~Jx<£U fttft< T*-i?*£*i-tV/jrvvtr* 
?<Vt-? (01 2-efH??*#-S§-l 2C7)T f -^) COfth 
£tt!L£ff?o *T, ^-rs/T-S 1 5 0 4fl±, *-f-y 

HrtS^7 7yi/aROMl 5^H#iAi[> 0 g£H#* 20 
^ («77^lFALSE©i^) 

1 5 0 6-^lllllPfclM-. »*fflL#ldro«fiT?» 
£iA^£ff o <7>{43f&>|C.f. p Lft&t/ /<y77 
^dr-V -> -t. <7)P.t # tfi L ^ ?g ^ S * T'g7J #^ iA^EMf 

[0 0 9 5] X777'S: 5 0 6f777'>aROMl 

5 a* ?> y x hft-^co/< > v 7 ^N-fe * f m^^m^-th 

i\ 5 0 7 T*N j/ 7 7- /.nib x — 

^fyT'S 1 5 0 8T*Nir^ ?<r>/< y y 
?^t-/^ y x Ncoifesg^»j$^r5 0 -tifi. m 30 
l2£*Jlr'T. #-t^^i«*-f 5 rjtO/<?77-j 

5«(^7y7 , S 1 5 0 SWftflSjMRiJigSiiS - £ 
] 5 0 4T''J X hft|C0Ay77 £if.£<7)f4, ftt>£V> 

[0096] ikiz® 1 4 Lxmih^m^mm-r 

Z>o 40 
[00 9 7] xr^/S ] 6 0 OXNt? 9<ng%&%. 
£B8&1-3„ xf y/s 1 6 0 1 Ti4, Nir^^FA 

1 6 08^it^, 77yv'aROMl 5^»7-^rof 

[0 0 9 8] — 7T-7S160 1 "CN-fe^^^F 
AT&^lf, X7?7S 1 6 0 2^it^, Sftyi/aj) 

^•yyy'S 1 6 0 6^ifA v Nt^^O/<777^7- 
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[0 0 9 9] ^X2/7°S 1 6 0 2T-N-fe**#* 

ir x H>K#£Lft7J>ofc4§£|±, ^fy7S 

X^te^-ttfoatzmLZfrobkUz, N-tttz 
* J ryi'=>.\Z.m®ctZ e £-f, X777'S 1 6 03T^ 

* y * b<D%&<nmco%w.yy yznmi- t> 

L^l77^TRUE/it )> ^777Sl 6 0 4ff 
Irtf?r77'y>aROM'Nttii* 1 ^Xy7"Sl6 
0 5^ittP. ^S^Ml^t, («I77^SFA 

LSEfce>) f©iJ^777S 1 6 0 5— Uffl$:& 
■to ^T77 , S 1 6 0 5tU **yi/=L y * 
*>«*N-lr**fc-t-5. ^CD&, ^7y7S1606 

[0 10 0] tWf > X777S1607-CN, 
W^77 7 ^ir7->a i/* b<r>&m'^®®&itz 0 

[0101] X T ?7S 1 5 0 1MX777S 

160 liC«irt«, FAT»HJBr-e*,5i!, IC*-K 

-fCFAT««W»3rSr«FS-e#5 0 fc-tffcibtf, » 

a-fe * * o icffi % -tz f a t ffmm^ffimm^ 

[0102] <75y ->aROM^W 1 hWg#iX 
^■>77^->aROM15lCjftt5it(7) (ffH1H%^ 

«toT^tT$tl5 0 777'>aROMl 5<?)f$M(; 

z>?-yy°t mitm^tfrn m & tix*^^* y &> 

-So &%<D®&^ 7-?*-!J^'if9fS T .tJ 

kti, -oj7TJ\z#mz£<utzJj&X\ mZiA^T 
-9t K*tti if- ^ a;-ats t T"f*o 
mx'hhc 

[0 10 3] flr*«lcj:oT»tii*»7**05 ~ bti 
^^*> c F i c0CPU^-i' J**:m<F>9 y-y %X%zb 
[0 10 4] ±j£OJ;5lc:, lt«-|S*s«^f-y^wlt^ 
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[0 1 0 5J Hi 5<wiffBtt. -r-*##&^£fT9 

[0106] ana -eat. ttcwa^TKi/xt 

*ffi L T f- y f \Z m tfi tz ?— 9 b ftft (C * V * tz f- $ 
[0 10 7] 4ftBX§tL^T K^Da t a 
[0108] !)Xh7{fP WRotateRdyQueueli, g * X 

[0 10 9] 9ffBlia*-WLB8«OA9PT?*)5. ffi 

WB8ftttJ:fi)r(73rD^7A{C»L-Cj(S2W§|«k-Cffi3t$ 
ftfcT K u- x (c&jjsrt $ ti£ 7=-'- >? £jg-t o 

[Olio] l lftHtli, fc LK*a-t 5 i LfcT K 

i-„ 1 2ff0fi3fTB <tR £«fc p jtf-y 

foz>„ ¥—9i£—y yyizffahLta^tmcf-y-fnft] 30 

&t>r>X 1 ZftBXffifeLtlT KL'XWrtg^MLTV^ 

So 

[0 1 l 1] 1 f--yy^(r>m^]h^ah<Dmmmc 

L T * It f±\ ^ y b 9 * ii* * ^ * £ ig ^>-f tzii X 

[0112] hi so^P^yAo^^/it^^fi, 

¥y7z:blZ&£:LMm& Tstruct DEVJ bLX&jfiL 
X^Z><r)Xfo& 0 
[0 113] 03 911, *Hlfi3BffiK*itt57 7yi/=. 
ROM^Wl^ h ; ?-fT>m&%- E £m$:&-f-7ti-7- 
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•77-5 2 6 0 1 T'tt, W0W»ii*«ia3J^T L/cri-g 

* 7- 5,-7-3 2 6 0 4^it^-, -?:<W44ftil(7)^x^-v.$(j^i 

[0 1 14] M@WSii^ft! ! a>j5^.T LT^tL 

tf. &w#&^r-*&ifS<l!u r*i£DRAMl4^ 
«#-T5 0 ±iB<Dx7s/ys 2 6 0 lte*stt5*&*|*. 

[0 115] Xf77'S 2 6 0 3iC*SV*T\ T 

xm$ ft 0 fcJt£|c, K^57 7>KBt 

OM1 3(C^$tlT^5o fi*iJ*J:ptf)!)7^-f 
^OSiUTIi, Vxfforks ^SOS (ffi«) ^d? 

maS$ttTfc'9, ROM1 3l;mf,(WJ;^^y7 y ^ 

[0 116] <77s/->3.ROM*#i2 : ^«Mw*^ 

ffi/i^-S^^^fe 9 D C/D C 3 V^^-^^^^® L 
T^5 0 fdT?, ^y-^ROMWS^iA^flikEi:* 

h n # ^mm^m^m^mxft o-tx\ 'p® 

*<7)D C/D C = ^ T -> x 7 l,1tffi%x% , >x 

[0 1 1 7] Hi 6(±, DC/DC3W<-^roffl^ 

-l*TyZfffi&X'^ L i n e 7~ I 3?!i^7 ^.iRO 

7"g|^:<4L i n e 3 T*D C/D C 3 W<— ^cogj^fa 
m<T>±-?7* "SemDCDC" ^}gf#LT, 
I ^r-y^&^i-m^^L i n e 4 'C*fl£tRtt-f «, * — ^ 
mW/jJ^^S iDC/DC = 9 o^-^Sfflw-fe 
•^7* "SemDCDC" 5. t'v7^|±7^ ' 

[0 1 18] IP*,, Line3t«:"SemDCD 

C" tfte.(»?x9iz£<ix&Rl£tix^fzki-Zb. m 
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X-M.7 yy°£L£o t Lfc^^^OHff«S*n 

[0 119] *#&*BMfcttL i n e 9ft?7^ "S 
cmDCDC" &Sf#U 777^ROM^lt^^ 
CO^-* Linelltf-?*-!)^ 

i n e 1 2T'ir^7^- "S emDCDC" 

[0120)116 Col >TM(C|ftB^i-5 £ , m 1 6 CO 
L i n e 1 li*~J»7 y:fi-ZM$C<DAiQ QT'&So # 

r^(cjs^i^ii/«ev\ Line 3xmm<nmmmmt l 

tlf LfcSeraDCDCCOtt^J^-oJg^-rSo ^tOBf, & 

-rnfizooroup^nf-t^tii u/i^ ^. ^ vnn^mvtn^ 

Mb* y c L"t, L i n e 4CO^~^-<Sr»)7!i>1-BS^:^lfp 20 
U<tti1-;L<!:7)S-t-#5 0 *UT, L i n e 5T\ 
miZ&iilLX ^C0MfcOtt*(i^7+5„ L i n e 7 
fi l-fe <7 9 Civ 1 '- ^EEPR OM|C## iitfMiccO A 
'iPT'fc^ L i n e 9 .1 e m^Uffltl^l^S# UT L 
i n e 1 2-C&iHL-a^S„ 

[0121] (514 Of}, ±iit5Lfc«agC0*^|l|SSriftE^ 
-fSfciftCOy'n-TM'- hT'*>So I^SH-*5<^-C. ^7- 
■y7S 17 0 1 T", miK^V hn-y gdiSDC/D 

c n >/<- ? 8 ^mfim^^m^mm^titzA^A^ 

^IWrtS,, xt7 7"S 1 7 0 2T-li > m%M{%<r>tzit>(0 30 

SI 70:i> 17 0 5, 1707. 1 7 0 9 COI^-f tt75' 

[0 12 2] ^cOrt-g^, CCDigftm^W^T'*) 
tltf, xf-r/S170:)^I^ CCD2(C*fL-CC 

1 7 0 4CT, C C DlgSficOj&T (iP*>^idff CO**- 
T) £&£Hi-<Si, xf 7 7'S17 11^I* < ttflSo 

yT'SI 7 0 5~it^, Si3> hn-7 9C:*fLTx 40 

ho^2 i(.i^-r5^«ii^^*$-a:5 0 ^lt, * 

ryT'Sl 7 0 h ntf'G03ES£:5£7 L7c<b, X-r 

•>7-S i 7 i i'-ift^ \m-<r>mi&*'fs j 0 ftfc, ft® 

Z^m.-tZ-fu ?7 A|2Bljf!ICBJf;£<75* X * u 

5E®c05c7 tt^ * * * (~ <£ o T <§m. $ ti 5 „ 
[0 12 3] f!>pC0|*)!§:7>v X-A^ffico^KiT-^tL 
li, ^Ty7"S 1 7 0 7-ii^, X-A^<7)^Ki^ 
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8X\ \*7-y7(nX—J*mW%:1&x.tzh*7-y-7S\ 
7 i l^ii^, mnZMMrtZo Stc. ^cofi-g^;? 
7 y-y^ROM^nm^X-htifi. ^fy^SHO 
9^ifi^, 777'>aROMl 5^(DiMi^^ 

i ofrbxT-yys 1 7 1 i^m*, mwk*mm-tz> 0 

10 1 2 4] ^fy^S 1 7 0 4, 1 7 0 6, 1 

7 0 8, 1 7 1 Ofcfc^T, &S)ffrOij&7£3fO;4?. - 
60#*>/l — y°[z.i6^X. tiLff)? *?^(DMmft® ] 0 . -7 

ft^ix-S'BlBltt'bfoS^. Xf 1 7 0 1 X'WMffi 

[0 12 5] ^±C0H4 0<O7a-^- hlCitlifBf 

£>. t^TWWfA (CCDAFd#/X-A/7 
7r^ROM) -Wfc^L-fcofc 1 off)/o^7AT*& 

[0 1 2 6] -£^T\ lTORSrlocoJISIUcftArTOS 

3 safSMfg § - 1 x-ms&mm* r«i± 

ffSSrtf^o BP*,. CCDt0gp!»j*|5, ^ hn*roil 
jjfB. X— AW^fta, 77 ^->^.ROMCO|Ea4SPco-?:^ 

fnroa»7 , D^7Aijs 1 aas^i/^gfjf. (t?7*i 

[oi27]Ei4 8ti^mssMmzxz>wKiff)^mm 
mzmm-fzmx-h&o i^iaic^tis 

(WitfCCD) {-«toT«jR3B*i<l6^Lfci: 

7*Sr»»LT, WlSriS^S Ut77"S 2 0 0 1 
~S 2 0 0 3) „ g^TXr-7 7'S 2 00 4[;fc^t, 

ry^S 2 0 0 5^itA/T-fe-r7^-^fe-r5„ 

[0128] -159 A£<omtixmmmm$:m#L 

tL?X? BT'tt, ^T77"S2 0 1 ltCfcltSttRS* 
T'(±-frT7^-^®#T-#-r, xiT- yT'S 2 0 1 2iCj; 

#LT, ««iSrfi^ri-5 Uf?7S 2013) „ -£co 
'ik?X?BXmj£<n%im&mrfL (^ry/S20 1 
4) , (^t^S 2 0 15) . 

[0129] &>h<D£oti:±-?y*fc£Zfflfc&ffi.ff)i§ 

[oi3o] ®4 8^«tn«, masgjstofijjiti 
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o ix~>x<rj*tfy7-bi-5k. ^f y /si0 2f 

75y>aROMl 5Wffa««Sr^*+VL, DRA 
Ml 4 jLlCfEtgtitjJpffJlT— 7VH 4 0Sr^i"5 o £ 
tz, IWjiiit^U, DRAM1 4±cO*^fflir^ 

&mm±9 <&.m*±9?i]<y 

»ROMl 5K*fLT»f^t:ffofct*K:Hff**l, IE 

[0 1 3 2J H l 8fi, ftJE-fe^^oK^au*- 

S20 1-eN-fc^^<7)K^.aLSrHI*H-5 0 ^f-^S 
2 0 2T-I1, N-fer^^^D _y^i-5 o -f? <r? □ ^ * ( i 

flf-T'/H 4 0T*#-tr^^Ofeii^t t fcjcfa 
T>nj/^$tlSW^^*_ |c: J: oTT^o 

0 * * * ic «t o x iitii- 5 z. t a« ta * -s „ 

[0133] X-7 y y S 2 0 2 T'^S-fe ^^^Dy^f 

^fyyS2 0 4^(J!t5. ^fj/ys 2 0 

LT„^ffl-f„ Xfy-/S2 0 3t'fMf-?« 
Snti^iflK^nttl^i, Xt^S 2 0 5^ 
^fy7"S2 0 5 -ClilE^BffWax-y/KO 
f!5r7ulC7 7>->o.ROM (*fcli£Ett) 

[0 13 4] ^X-v=3 u-;? i^g v^Uff^T- 

N-fe^?^K« (DRAM14) 'N&BSih.-tVfc* 

[o i 3 5] 111 9i±tta-tr^^ro**i&^-tr^w 
#NISr*^i-7D-^-v- hT'fcSo XX2/7°S30 1 
T'Nir^^coSf ii^^.i6i-5 0 ^fy7 , S 3 0 2f 
*7-y7S 2 0 2 H*I«IC. Slt^^Wo y^SrfT 

I0 1 3 61 ifctC, Xfy /S 3 0 3T\ m^ffi^M 
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Tk^r^S 3 0 4^. JlT4V^xfetf^ 

7- y^S 3 0 5--tn-Ptl,»e-r5 0 xf^S304 

f^ROM (*fctt±|E«) »x-*£fl*S§1-5 0 x 

S 3 0 4©|^f^S 3 0 5^JW§5 o 
[0 13 7] ^f^S3 0 5tU 75r> 3 ROM 

H2 3trfflv^BU<KWtADit5. ^S3 0S 

8— fflffl&&1r 0 ^fy7 , S3 0 8t-|Jif|U;77 ; / 
•>3.ROMl 5co§J^N-ir^^(7)7*— ^S-*#iitr 0 

[0 13 8] ^fy7-S3 0 5t*777->aRO 

fc»^ll^j/rS 3 0 6^l!j(t5. X77 7*S3 0 

6ii7 ? -^ £ Dji^ ffl{ - ±f2ttSrS | f#1 - 5o ±fett<o«« 
fit^fi^ i/-f^>^7A«t5 ^ ^ y fa 

[0 13 9] H2 0tt±K*±|c:«f#LtjS»7 f -^ y 
* H'Wf-T'fcSo (a) (iii^x-^ y x Hct-'-? 
a J #SV 9 „ yxHcfi, END_.OFJ.IST iiftAJ 

3. 2 0, 2 2 l©#*i»*«rt*.}US_B3fiTV».5tt 
[0 14 0] ^7^5 3 0 97, tmm^m^—J 

fctt-feia*) -©jK-f^^atftA^iis. x T7 ys3 

1 0fMt^ 7 ©7yn.^^^ 04'j£ilT*H£ 

l "t?EitS»*<offfl5Srff 5 . EUH»*«>ff MWcon 
Ttt, 0 2 iro7P-ft-FSrffl^tilL<aTOJD 

fi. ^7?yS3 1 2^ftffl&®1- 0 X T >-/S3 12 

u^->a>-|c:oir>T(i, 02 4«7D-f t - h«r#fifl 
LTI¥L<ifiBJ$riPx.^ 0 ^77ys3 13fNt^ 

[o i 4 i] letWjrfa^-^M^ft^ks 

£>3„ 0 2 0?) (b) WifStglc^ig^tLfc^-^io 
1 9 *>*0>1fi4^9l ©&(7)7-f-/^' (0*T* 

tt1"<*T^$^T^S) 0 i 0<ntEm\zh*> 
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cog^jij L/o 77 -MUT'7 7 y R OM t £E1S£ 

[oi4 2] gfetd. «je$^fc-fe^^©iEitt«iart-5 

#11 (11^7^3 3 0 4) £8191+5. 0 2 1 
<4, Ettt«r«3t*-5#ISfr*t>i-7B-^-h-efc 

So 

[0143] XTy/S401 T'}g^®«©|EigfiS*^ 

E«1"«tl***±eit±ic*)63j»if 5*»tr*lllf+ 5. ± 
K1S±tefc$fc&*^y-*S 4 0 5^#tt1".5. ^fy 10 
^S4 0 5 7 7 !, x h 0 2 0 Xifr 

[0144] KXfaimix hfrt><omi£m&<nmm^ 

5. *LT, ^f^S4 0 6t s y * ha»e>B<|HtL/!: 
iEttWSfcSr^U— ?V >^->^xA^jgip-t-5 0 * 
-iu-- tV >7->;*ta— roEft^Mt©j6i|]»4CS-fgw 20 
f r e e Mm(Cffiii-tS^tg-t?£>5. 
[0145] ^;^S4 02 -CfS^SiXfcflK* 

^±f21t..|-.T'/j:^ (t/iH77^v'3.ROMi) fcfe 
xf?7'S4 0 3^t5. ^f?7'S4 0 3tli < 

UEIC-fey K-r5Cl<fC'SfiK$ix5o ^fyT'S 4 0 4 
■Ctt*.E1B.LOT*ttffl-t^ 7t7 * >7cott£ 1 oi'>J 
•1+5, 4 0 7T*«Jf1-5)o 

[0 14 6] ftfc, Ett»*a|rff3MII (Xf?7 , S3 30 
1 1) fCo^TBlWi-5 0 02 214, i5*S»*W»flli¥ 
)S€:«*>-f7n— ^ + - ].-?*> 5. 

[0147] xf^SSOl -eiE*S*sp«)»ffliSr|JBte 
^•/7S5 0 2i?li, ±!£i8lci2££ ft fc*<£ 

ffl -t 7 7 # '> > 7 com t teffl jff-t 7 7 a <? > 7 coffin it 
::f, {£/fmi?7 7#7v7wffi#*&ffl-tr 
7 7 # 7 > 7 wittc** l r fsj c a»±B o fc<§ £\ ±fe7" 

ritL-t^5 (^fy/S 5 0 2, S 5 0 4) „ * 
(XxyT'S 5 0 3) „ 

[0 14 8] fcCI, 77 ;'>^ROMCDE1tMis£&D$^ 
*JB (^T77*S3 0 5) tZI^Xmm-tZa 02 3(4 
7 7 y> 3. R OMOTEiS«*©»»*lfife*i3i-7 P - 

[0 14 9] XT-yZfS 6 0 1 "C7 7 yi/aROMTOE 

7 7<7>&5fcft*t|£@#^.5 0 r^-Cfi, ^l/-r^ 
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S 6 0 2^>f,Xfy7S 6 0 9/Xxj/7 P S 6 1 

5 *H * US <*&«o L < h- X th 5 „ 
[0 15 0] 7tj/7"S 6 0 3t'777^ROM?)i 
3D*>-fe 7 7 ^tfj > 7 Z®m-fZ. ^7y7S6 0 3f 

m : ^t^.m^t£h^ ; ry-fS 6 0 5^#«£1--5 0 X7 
i/7°S 6 0 5 filft-Jf'fyF LT^5>-t?7 7#ft&CD1? 

^^^bxT-^sei l^fets. ^ 

777^ROMl 5 L/iV >i t »C 

*mtkL1Z'&, 7,ry7S6 1 2tSM'J«t5„ * 
fc, ^7 y7°S 6 0 5T-a,£tf^ V h LTt/>-5ir7 7rt* 
ft ft <D-tr 7 7 T-ft (4*Lf4\ ^7 77S 6 0 6 — #ll£-f 
•5. ^r s/7°S 6 o 6Ti4, m >-7 £&w-fc7 7-# 

It) £ -ST 75^6 y 7* S 6 0 4-M3„ 
[0151] Xr-S'7 ,> S6 0 4/tf-f>-7c07jvt-tr7 7<r> 
fl75^j(5*l!ffliiot^iltf^?y^S 6 0 7- 
#ll&-f5o XT 2/7°S 6 0 7T'(±, 77r>aROM© 
1=11:77 7& (ttfflff"7 9 7**7 

RUEICfS) „ % LT, xf77S 6 0 8f, ±E* 

c co^i4, 77 r>aROM^ <nm&m®<M§mz.ffc 

^LT^SCOT-, 7f •77 , S 6 0 9f*ffiffit^?(7)^ 
***J*IJIIttU ^777"S6 1 0T*I^t«ffii-5„ 

[0 15 2] K-^^->^ (^777S 

3 1 2) <7>#|l|i(Cot,NTlft(M-f -So 02 4(47y-<-v : p 
U7 ->3 V60#HSr^^.-r7P-5 1 ^- hX'foZ, 

[0 15 3] 7.X5/7'S 7 0 1 f^-^U^y 3 y 

*rji&-r5„ ^777 , s 7 0 2m ia^«Y i/- 

xt'ds/7 flSt7a.^y) 6 

y^roaaj^jgKo^Tfi, 02 5^7 D - 

3--Y-hZm^XML<W.WZMz.Z> 0 ^rr/S7 0 
•5o ^<^ffiffl^F{t;co^|ii(co^T(4, 02 6CO7P-f- 

(4, ^-i;a^i/ 3 Vif ffcottv ttL<ni>*9fii 

fi!!i?)^^^(;J;otII3Pft7n 2/7rtco-fe7 7— Sift 

[0 15 4] Xry7S 7 0 4 T*(4, S E »*t«7*D 

•f^fflt-fe^^trffiwEtttBW (an*>, tew^r i"-* 

7*05,7) ^|b$-y:5„ ^ffl't'-fe^^^tewEtg^Ja 
^#Sl$-a:5^.3Uco^TJ4, 0 2 7C07p-^-v- h 
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[0 15 5] t£< XT3/7*S 7 0 5tU ^-fcr ? * 

7B-f-+-h«:#JiaUT»U<ttWSraP*.-B. fc4b\ 
w©«a»*7*o y^roiH*tj3t^"C, IBS®**?:' 
^ l 5 2wrtss*±ia*K:='tr-L-c*s<. *?yfs 
7 0 5fc:tett5asatft7'» y^«>WI**:l***fc. x 
y 7° S 7 0 6 -C±GttCiEi Lltf—f 5/» 
ROMff)S^ U- x7c y *<£>$jic|p]»#£v*~-M 
"To -t LT« J/7S 7 0 i?= ->a > 

[0 15 6] tf^—^a i/a >K*}tf-5ga 
*J*7*n:/*0>aitB3Mi UTy7*S 7 0 2) Co^t 

@ 2 5 (mmzm^ti y ? mm-^m^ 

[0 15 7] *t\ ^f-;^S8 0 1 T*ga*t#i7B y 

*WiItb£FJ&rf 6„ X?y?S 8 0 2x-nm-#'(>? 
KftfljtfW U"-x7*b yftty hi" 5c iai«fc, xt 

X7'b y^lc-fes/ h-T^o 

[0 15 8] EktC, ^f;'7S 8 0 47, f^ffitf'T V* 

ffXTyT'S 8 0 4, Xv s/7°S 8 0 5 £x=* ;/7' , LT 
XTy7S807 ^l&W. 

[0 159] ^r;v/S 8 0 4Ti=ffiE4f-f >?G0 

u-x7b 

Sidli. y7'S 8 0 5 ^MUfrfe-to xif y7S 8 
0 5 T-li. 9ESB*|-*ft*Srf'f >9<T)^^ U"-X7*d y 

# tttUi X x •;/ 7 S 8 0 6 —©Jffll „ X r y 7 S 8 

•ts. xf-/7"s8 o 5T"b tifffijK-r v^co^ 

I^T5//S 8 0 T^MfflZ&to 
[0160] X -? y -/ S 8 0 7 ■CfFffiTKl' > * ^ftfg^ 

LMk<n4 U-x7n y^t^imii, Xf^S 8 0 

s 8 o 4~s 8 o swftiasriftfjfii-cir-e, sa*i-& 

fSettMM'l'*!*. t£fll#*-fc iS±III«<&'> 

[0 16 1] Xfy7"S 30 7tSffi^>^fti«) 
-f u-x7b yi'S:/T<LTV^S^Ii^T77 , S 8 0 9 
^H$i-5„ ^y-yfS 3 0 9tll^-i/3l'?->a 

>*ffl (H 2 4 w*yi) :oH,«mii>t 



16 ) fflf 9 -9 7 2 0 6 

30 

[0 16 2] fctC, »R$*tfc»a*rft7*n 3 '^rtW* 

«ffl-fe^^*«ffl»*{ki-s«a (xxy7S 7 0 3) 

[0163] xt s/7°S 9 0 1 -Cftia*M*M-5 0 xr 
•;/7 e S 9 0 2T\ ga*t&7*B y^COft^CO-fe^ 9 

x-f yT'S 9 0 3T\ 
10 ffl-t* wftfi* H 2 

-f t- hoxr 77S 6 0 2 t|BHm» 5 fe 9 , x 
T77S 9 0 8*WjSHfI*ntiai, *<£ffl-tr?* 

*>****i*i*»iS-*-5. ip*,. sa*t*7*D S /^co^-fe 

20 [0164] ^7?7*S904t > SSO^V?^ 

fflt^?*f,xf y7S 9 0 5~#<£-f-5o xfy/S 
9 0 ST'^cOim&mmi-Zo x-7y7S 9 0 5(7)feS 
*IRttBl2 lf)7c-ft- hf»«Lt|»im. 

stiSo xfy7*s9 0 6m ^-c v^/j«sa*rft7* 

5„ ii<7)t ^ ? Lt^tili^f 7 7°S 9 0 8-.. 
* v •C/«CV>^fjX-r 7 7*S 9 0 7^#H£-f 6„ Xf y7 
30 S 9 0 7TW V^^^Wir^ ^^iHTXry 

7s 9 0 4^m®*m-r, 

[0 16 5] Sfc, Xf7yS 9 0 6f«>?i)5|i 
itfe7B 7?Si(Dt^?/if,y;777"S 9 0 8T'*f 
ffl*^^W*ftS(S«lflJ4rW4S!U. ^xy7'S 9 0 

-> 3 (02 4«7D-ft- (s) -x'(g 
[0166] ftt, mm&*-7n*/4'totiim<t>innr& 

(XXJ/7S 7 0 4) ldO(/>Tsft»Wt5, IH2 7I.±, S 
40 «#*7*B yy-cMfcm^v- 90)®% f-Wk&WV D 

[0 16 7] Xfy7S 1 0 0 0 TfteaSrWI/^-ft. X 
"ryfS 10 0 1 til^tyD y ^ coft|^(7)-tr ^ ^ ^ 
Wv?^#IJt5 0 aTOXf'/7'S I 0 0 2~S 
1 0 1 2-t-Ji, *4>9tf>faLifi1r±v- 9\z^xtm 

[0 16 8] XTy7S 1 0 0 2-C3g£-fe* *<Dl=a7 
7^ («fflt77?', ^^7 7 7") 5r*iJ»ri-S„ x 
T77"Sl 00 2ffl77W Tfgffl^j t7fc 0 
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t*oTI/>fcP)^-r -y-?S 1 0 1 2^MM*®t<, 
■y7°S 1 0 0 3T', m&±y-?%u y?-f% 0 a -y ? L 
fcir* yi±^X2/7"S 1 C 1 l-CT>By^$ix5*-e 

row. a^x^-c^ws*,*. 
[oi69] ^t^sioo4 x-itrnfemmzmn-f 

•IT, n y?fo(D&^??-\-±iLtZ*v--yy*S 

■y 9 kts.Z> a 

[oi7o] imm®<r>m'mzf$.*bi-zt, ^jkixt 

■yy"S 1 0 0 8^ittr„ xt5/7°S 1 0 0 8 Til, m& 

-fe^^W^KKd^oT, -A=f -y-fS 1 0 0 9 T'lEtt^ 
tax-^'yu 1 4 0 £Sfrt-5 0 
[0171] Xf;'ysi 0 0 4 T-f5ti®«WS 

'#lc:^L7t»-a-f±, Xxyz/S 1 0 0 5^#ll£-f.5„ 
^y/S i. o o 5 Til, T-*m&mnsZfam®*± 

tm (dram) £»?&'#-t-5 0 7-?mmmtzfem*!i 20 

COigfflill 1 9S)7P-f-f- F^f^T'S 3 0 6T 
Ltii ") X'foZ> 0 X 7- y 7° S 1 0 0 6 TJi, L 

T'^S 1 0 0 7TiieifffaT-V/u£E#rt3o xt 

•r/s i o i oxjt<»m&zmmir2> 0 hp*,, ,-jf.-f>-? 

M ffi LOk-f-t ? 9 (Oftffl ®h-y 7 7* T R U E (C-fcr y \- 
-fSo JLT, xf y/S10 1 lfS»it^?5: 
7>D^t5 Q 

[0 17 2] Xt;/-7°S I 0 1 2 T\ *V > ? <7)flt L?f 
1-fc**W, S/^Wg^W-fe^^Ti^'-j/O^ 30 

£«HPH-3„ iftm-W-ir^^T'foixifXT^ys 10 14 
?"Oi:imtfX7 1 y7 , S 1 0 1 3^*1 
^L^-ra,, XT7/S 1 0 1 3 Til, i$ 41/ 

?^&m£-t£X. :<f'>7'Sl 0 0 2^Itl 1 & 

7's i o 1 4-c-f±» ^mmyo~y^(^<n±x(n±^ ? 
i&m (P?i2 407ui-T-r- h) -sffi-ra,, 

[0 17 3] JfcK, Ss^^n * ? <7>rB£&H (Xt 
'^S 7 0 5) (CO^T!ftBJ-t5 0 02 811, 40 

bteitzj u--A-/n y -y (nm^m^inty a-f 
\- \-Xth% 0 

[0174] xf77"s 1 1 o ix-tomzrm-fh,, X 

T y-fS 1 10 2 T'Sia^T'D y V <T>m^m^t> <7 > 
y-Zi.tm^^t'— fS 0 xfy7"S 1 1 0 3fl±tl 
%%Zfu y-y<F>ffi£%m'rt1-Z>o Xfi/ysi 10 4T 
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-^I'^v'ayM (02 4»7n-ff-|.) 

[0 17 5] ±1612 2 4T-^$ti / -57y'<-> ? 3 U^-> 3 
V&Sll, ji^7 7 ^ ROM^ffll^JHT-fe 9 , 

mm± * ? mm* > ojmxmM l fc <t o k , gt&ft 

l^ilEtt (DRAM14) Srffl^T&ffl^-fe^WT- 
(«?iJ^tf«ft!l755^tLT®2S^/4Sffit-r5 £ D R AMI' 

^Lfcx-^^^tts^t^^s) o mas 
waswjisru tPz!&nmAmm<nm-&immir-<y-<D 

^zfcfc&tf4>fo^<DX'm£&m<o®m$:mu-fz 1 ? 
cMLttiv^ rro^-g-o«iaico^Tia3 6£# 

[oi 76] h 3 6 «ssasijic«^i/>-r^-<-^3 

^Y- hT*^$ix5«i31i:|^i:^a^ff 3xt j/7*(co 

^Tii^-w^x y y&^ztt l, r - xummttmrn 

[0 17 7] Xf 77"S 13 0 OIC&I^-C;^— i> = U 

II, Hlc0l;SS3>hn- 7 9^ v «gl(7)^7c^fl;?to 
7ffc5MC7^ 2 3T-foS7!i^flJI»TL, CPU 
5lca*n1-5„ *M«&j7551;?iii7T'fco/i^|l, Xt 
^7"S 1 3 0 4~H^ N ±i^<r>m2 4T'>5LfcxT-<-^ 
3 ->3 V-feSSrHtT-f 5„ 

[0 17 8] -7f, Xf ? 7"S 13 0 1 iZ^^XUmm 
gil^ACTyy^T-foofc^ll, xf^S13 02 
^ilfj-o Xfy/Sl 3 0 2TU 12 4«Xt^/S 
7 0 2, S 7 0 3, S 7 0 4(Cffl^-rs«ia^|ltTL, 

3 0 3ICtJ^T, ifEii (DRAM 14) (C-tr^^fi0f$ 

ftte£%ffimtfhtlliX7 L y7s 1 3 0 2^M2>o xt 
•y7°S 1 3 0 2 Til, ffi®(nmm*l&7v ■yfbttftkn 
HMt7'D ^^SriSfctiLT. ^i^&JISr^igl-,, 
[0 17 9] DRAM 1 4±lC+^/£g#^^?fi|< 
Xfyysl 30 3!fi'f3^fy7'S 1 30 4^i 

*T9o "ttT, Xfy/S 7 0 6T±f£lg{Cf$jgLfcT 
-^Sr7y r> a ROMl 5 (CM LX*&m%fcT-f 

[0 18 0] W±^J;5IC, 12 3 6i0«iaic«tnil\ H 
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&i<®§LzmM#nc%m t ry*-* <D&m&?i\,\ mm 
10181] 4*5, ijewtea-eii, nw9jicx<5v^ 

[0 1 8 2] i^t-f^ro-offcSM-fe^ 

[0 18 31 ^Ts/T'S 12 0 1 X'N-t? ?(DM1&&M 
fe-fSo ^rj-ys 1 2C 2fNt^?S-Dy^t5 0 
:«fS*> ^r-^S 1 2 0 5T'7yp j/^tL-SiT' 

wra. &?x?X'ffim±t*$:&Gmmz> 0 m^x, * 
rdii^siaaico^-cfc, i2i»7D-ft-Ft* 

lftMLfcji"9T'*)-5o *7-s/7"S 1 2 0 4t?f± % DRA 
Ml 4 0ffitI«Rff®a-7-7 f /H "W itsrn 

A1"5„ ^fy^Sl 2 0 5m ffim-tff&T^u 
y 9 L, Xx-y^S I 2 0 

[0 18 4] 0i|x.(J'MS-DOS (ffiH) ^«-|ft(07 
7 r 'T /K- -r 5 -tr 7 ? 1- F A T (C*J V >X ±S £ WbI? t 

7 y ^ROM^aS'^yA&jgffl-f 5£, 77.Y 
t LXf&ZtiX L*9l iifcfc!?, i> 3 

[0I85IB3 7I±. 7rY^rAJ;!)7r'f/i' 

0 1 X'y r << iV-y-A-r .A J; ^r^/l'iirotl^fco 
t /J »5 /j >£«hr 6.. 7 y /Hiro^^fc-j fcJi-g- 
(±. xf r/s 1 40 2'^i*, JB*i"'<<i8S%$4ifc 

l±. l'AT?r#it5; tT*ttttjr-tS 0 -t Lt, *y 
7-/S 1 4 03T-, ftco^xs/T'S 1 4 0 2T*ffiai$tl 

[0186] [Hj&Jgfi 2 ] &IC HJfcftJSg 2 ICO^Ttft 
[01871 <f-fX^:iyFD-7x^u->3y 
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IC*-K) Ht#**.S;:i:)S«rtBi:*3. iff^PC 
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C77- K^yV-X^ay b-7i> 3.U,- >> 3 >^ 
t ±IB^iS?Kffi l cofslifa yxfA rtlrj: 

fc3„ S2roHJfi»!B-e«:. Hffi^ffilcoEteWa^^ 
yi»£ I C77- K^|a^jiA/^t)W^ov>TK^i-5 0 

[0 18 81 H3 OH:*lBif?lB2li*5lt5 I C#- Kco 
ffifiJcSr^-t-yci y ^HT-fc5 0 PHllc&^-t, 2 0 0(4 
I C77- K^fls*^1- 0 20 1IJv-f^D3yt^-^ 

tS^SSrtT?,, 2 0 2l4ROMT'fe<9 . •^'C^arr^fc' 
a -?2 0 107n y '7ASrMt5 0 2 0 3J4RAM 
t-fct), ?O03>fa-^ 2 0 l«D±fE1t<t LTfli 
20 bI-TSo 2 0 4(47y yv-aROMtfe^ ±|5*ffi^ 
SI 1 T-tftWLfcfEtt^g-^yAlcioTr— 9%W& 
tic W*>, 77y/ 3 .ROM204li 1 |s<l4T'lftWL 

[0 1 8 91 2 0 Ste^-v^ K/y-^ • y y^UX'k 

•>!i >^#*<SSr««ff5 D 2 0 6(iFIFO/*!JT- 
*>9, 5feA^mLy5^T-y-^cOAt l lj7:^tf 2 0 
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h -^xAcort^y^i: I c^J- K2 0 0<7) 
ftU'<ximmi-Z> 0 #*>\ K-f>?-7x-^ 3 
0 2 (4, I C 7>- K 2 0 0 — WHMfiWitftSrfT 7 fc»cO* 
«^i» J ?> % IC*-K2 0 0A>f) C7)fi| r> iA^H* ( I 
40 RQW73) *£tttttt«fc«><7>{tf^i«;iT^S 0 

[0192] 032 14, 0 3 1 (7)^^. ^y77i»# I C 
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•y7*S 4 1 0 2X?I4, I C77— K2 0 0f^C0^-7°/URO 
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[0 19 5] fi«9iA^yP— ^^(Di/— try*&\%3 4(D 

10 19 6] h'>xf^^3-7yK/f-? • 7^ 
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7 t*/MO Open/Read/Write/Close 
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1 : typedef struct DeviceTag { 

2 : struct DeviceTag * Next : 

3 : char DevName [32] : 

4 : int ( * InitDev) (void) : 

5 : int ( * Shu:Down) (void) : 

f> : int ( * ReadSector) (long Isect, long nsect. char * buffer) : 

7 : int f * WrkeSector) Clang lsect. long nsect. char * buffer) : 

8 : int ( * RcleaseSector) (long lsect. long nsect) : 

9 ; ) Device : 
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1 : void 
2: < 

3 : 

4 : 

5 : 
6: 
7: 
8:1 

9 : char 
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WriteByteEEP (struct DEV * Devxhar * Address.char Data) 

while ( * Dev - > Address i = Dev - > Data) : 

* Address = Data : 

Dev - > Address =» Address : 

Dev - > Data - Data : 

RotateRdyQueueO : 

ReadByteEEP (struct DEV *Dev,char * Address) 

if (Dev - > Address = = Address) return Dev - > Data : 
while ( * Dev - > Address ! = Dev - > Data) : 
return * Address : 
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155 



156 



««^77/ 


ffffl^77/ 










FALSE 


FALSE 








Directory 




TRUE 


FALSE 


wb+**/j 




1 


FilaA 


—2—3— 5 —END 






macros 




2 




— 8 —-END 


TRUE 


TRUE 




. . . t- 9Uiz$Ah* rirt >a-r- * \t 


3 


FileC 


—11— 12— 13— END 






>> * S T L<Z>* 9 9 *f IJffiT * tt I* 


4 


FileD 


—15— 16— END 


FALSE : fe*lft©ttS? TRUE : 


FALSE C0t 7 hgfcifi 


5 


EndOfDir 





[B4 3] 

7*n /? A ftTjfettT K U x L ft itfttfft ft v»g&g)-r - 7fr 

0062 
0062 



( 25 ) 



4$»9 - 9 7 2 0 6 



17] 



14 7] 



5 (fi&Jgfr* 
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If (ftfflft) 
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EndOfDir 
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2: { 

3 : WaitSemapho (SemDCDC) : 

4 : Motor IStepUp (void) : 
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8: { 
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